Introduction
commercially available ELISA kits specific for A 1-42. As shown in Fig1, both A 1-42 75 accumulates in the brain of Tg-AD mice in an age dependent manner, supporting the 76 choice of this mouse strain as a relevant model of AD. 77 Raw mass spectrometry data was converted to protein abundance using chromatography 101 feature finding software MaxQuant (version 1.5.2.8) (18) (19) (20) . 102 A total of 4,655 proteins were identified across all 18 samples using MaxQuant 103 (18) (19) (20) . All proteins categorized as potential contaminants, reverse sequence, and/or 104 only identified by site were removed from the analysis. Biological replicates were than 105 categorically annotated into 6 groups and proteins containing less than 2 valid values in 106 each group were removed from the analysis, thus reducing the matrix to 3312 quantifiable 107 proteins. (S1 Data File). 108 S1 Data File. Protein Quantification and Analysis. wise clustering of 3M with 5M and 5M with 9M, suggesting that age-dependent difference 120 between the three WT age groups are negligible. In contrast, the main 2 clusters in the 121 AD HCA (Fig2B) have a relatively short distance between them and the sub-clustering 122 pairs include age matched AD samples, such as the pairing of AD_3M_14c-F with 123
AD_3M_12f-AD, AD_9M_16c-CF with AD_9M_16a-D, and AD_5M_11a-C with 124 AD_5M_11a-AB. Thus, the AD HCA suggests that differences between the age groups 125 and, moreover, differences between the three selected stages of Alzheimer's disease will 126 be observed. 127 WT_3M_12f-C as an outlier that will be excluded from the quantitative analysis. 149
Additionally, this analysis supports that age dependent biological variability between the 150 control groups is very small. Grouping the 8 WT samples in one control group increases 151 the statistical power of the analysis, but may sacrifice age specific variations, thus further 152 evaluation of age dependent protein abundance was analyzed. 153
To determine if pooling the WT samples would be appropriate, we analyzed 154 potential age-dependent changes in the WT samples using an ANOVA multi-sample test. 155
No statistically significant proteins were identified using a loose False Discover Filter 156 (FDR, Bengamini-Hochburg)  = 0.25. Thus, to identify genes that would likely lose 157 statistical relevance if an average WT was used rather than age matched controls, we 158 applied a p-Value cut-off of 0.1 with no FDR and an absolute log2 fold change filter of 0.5. 159
We identified 73 proteins of interest (S1 Data File) that could be lost if we pooled the WT 160 samples into a single control group. However, despite these potential loses, we made the 161 decision to group all of the WT samples into a single control group. Previous studies have also shown that A1-42 treatment of hippocampal neurons induced 308 increased activity in Rac1, Cdc42, and PAK1 (33), which, like RhoA, are also involved in 309 activation of LIMK and the phosphorylation of cofilin. Together, this data suggests that A 310 either inhibits phosphorylation or promotes dephosphorylation of cofilin and that activation 311 of upstream activators of LIMK may be a compensation mechanism for the increase in Depression (35,36). In the 3m Tg-AD, we do not see a significant difference in the number 334 of AMPA receptors (GRIA). However, we assume there is successful compensatory 335 stabilization of actin filaments through the RhoA Signaling Pathway. 336
The RhoA Signaling Pathway represents only one of many pathways that were 337 found to be dysregulated in the pre-clinical 3m Tg-AD model. Understanding how these 338 pathways take part in the response to A may lead to new therapeutic avenues for AD. 339
Additionally, recognition of the early dysregulation of these pathways may help identify 340 new, pre-clinical, phenotypes for AD. 341 
Methods

Synaptosome Isolation
363
All mice were sacrificed at the age indicated. Synaptosomes were isolated as 364 previously described with minor modifications (16). The whole brain was dissected from 365 one mouse and homogenized with 20 strokes in 2 mL of complete sucrose buffer (0.32 366 M Sucrose; 2 mM EGTA; 2 mM EDTA; 10 mM HEPES (pH 7.4), 1x Protease Inhibitor 367
Cocktail: cOmplete, EDTA-free (Roche 05 056 489 001), 1mM Na3VO4 (Sodium 368 Vanadate), 1mM Na4O7P2 (Sodium Pyrophosphate). Centrifuged at 800 x g for 10 minutes 369 at 4°C to pellet the membrane fragments and nuclei and collect supernatant (S1) in 15 370 mL conical tubes then fast frozen in liquid nitrogen and then stored at 70°C until all mouse 371 brain samples for were collected. To minimize technical variability, synaptosomal 372 preparation was performed in age-matched batches. All batch purifications were 373 performed with the same stock buffers within 24 hours of each other. To prepare purified 374 synaptosomes the S1 samples were thawed on ice, centrifuged at 800 x g for 10 minutes 375 at 4°C and collect supernatant (S1') in high-speed polycarbonate tubes. S1' fractions 376 were then centrifuged at 10,000 x g for 15 minutes at 4°C to obtain a pellet (P2) containing 377 synaptosomes contaminated with mitochondria and microsomes. P2 was suspended in Hochburg FDR=0.25 (7 significant) and these proteins were removed from the matrix. 445
The 9 WT samples were then pooled into one WT group and the data was exported for 446 further analysis with R version 3.3.1 (2016-06-21) and the package limma (21,23) (version 447 3.28.14). Limma was then used to calculate the log2 fold change and the empirical Bayes 
